Abstract− The design patterns are the reusable component used in the development of the software, which delivers enhanced quality software to the end users. The design patterns are available for user interface, mobile applications, text classification and so on. There are no design patterns for internet banking applications. This motivated to mine the design patterns for internet banking application from the document of Business Process Management (BPM) by using the qualitative research technique. The nonfunctional quality attribute of software architecture is enhanced by using the design patterns. In this paper the mined two patterns are presented namely substitute pattern and communication pattern for internet banking application.
Architecture is the fundamental organization of a system embodied in its components, their relationships to each other and to the environment and the principles guiding its design and evolution.
Software architecture plays a major role in the development of any software systems. To build such systems the design of architecture should satisfy not only the functional requirements but also the nonfunctional requirements or quality attribute requirements such as reusability, performance, maintainability, modifiability, availability, scalability and so on [2] . Consideration of quality attributes adds strength to the software system and makes it adoptable and adaptive. Quality attributes are enhanced by using the design patterns in the software system [3] .
Design pattern in architecture ameliorates the nonfunctional quality attributes. The pattern provides solution to the problem at a particular context [4] . The developer has to use pattern appropriately in the system, instead of starting from scratch that is reinventing the wheel again. Developing time of software is minimized by the use of pattern, which in turn reduces the cost of development of the software.
The software architecture is an innovative and interesting area in the software engineering research field. More paradigms have been identified and commonalities are operated in design of software architecture. By using design patterns, the software quality attributes are improved [3] . An architecture designed through pattern addresses the principle difficulty in the software development and manages the complexity, which increases the technological improvement.
The remainder of this paper is organized as follows: In section II, POSA has been discussed where it represents about the Patterns and its qualities and also the elements/representation and various types of patterns. In section III, Business Process Management (BPM) has been explained which reveals about the pattern identification and its various approach. In section IV, where the crosscutting concern has been identified by using the qualitative research method. In section V, the pattern mining has been narrated. The conclusion and future enhancement has been explained in the section 6.
II. Pattern Oriented Software Architecture (POSA)
When experts need to solve a problem, they invent a totally new solution. More often they will recall a similar problem they have solved previously and reuse the essential aspects of the old solution to solve the new problem. They tend to think in problem-solution pairs.
Identifying the essential aspects of specific problemsolution pairs leads to descriptions of problem -solving patterns that can be reused. The concept of a pattern as used in software architecture is borrowed from the field of (building) architecture. The goal of patterns within the software community is to help software developers resolve recurring problems encountered throughout all of software development. Patterns help create a shared language for communicating insight and experience about these problems and their solutions.
One of the widely used definitions is: "A pattern for software architecture describes a particular recurring design problem that arises in specific design contexts and presents a well proven generic scheme for its solution. The solution scheme is specified by describing its constituent components, their responsibilities and relationships, and the ways in which they collaborate".
Patterns

Definitions:
1. Giving solution to the recurring problem at the particular context [5] .
2. Pattern falls into the family of similar problems. It is the process of distilling common factors from the system.
3. Pattern is said to be as the relation between the context, problem and solution.
4.
A pattern system provides a pool of proven solutions to many recurring design problems. On another it shows how to combine individual patterns into heterogeneous structures and as such it can be used to facilitate a constructive development of software systems.  It is a proven concept: Patterns capture solutions with a track record, not theories or speculation.
 It describes a relationship: Patterns don't just describe modules, but describe deeper system structures and mechanisms.
 The pattern has a significant human component: All software serves human comfort or quality of life; the best patterns explicitly appeal to aesthetics and utility. 3) Generativity and Composability: Each pattern once applied generates a resulting context which matches the initial context of one or more other patterns in a pattern language.
Qualities of Pattern
4) Equilibrium:
Each pattern must realize some kind of balance among its forces and constraints.
Elements of Pattern:
Each pattern should contain the following elements [6] Pattern Name
It is used to describe a design problem, its solutions and also its consequences. It increases design vocabulary. Pattern name is used to enhance the communication. Naming a pattern increases our design vocabulary. It should be a meaningful word or a single phrase.
Context
It is the situation giving rise to a problem. It is the description of the initial state before the patterns are applied. This should be a recurring situation.
Problem
A recurring problem arising in the situation i.e., at a particular context describes when to apply the pattern. It explains the problem and its context. It might describe specific design problems such as how to represent algorithms as objects. It refers to the goal we are trying to achieve in this context and also refers to any constraint in the context. Sometimes the problem will include a list of conditions that must be met before it makes sense to apply the pattern
Solution
A proven solution to the problem, describes elements that make up the design, their relationships and their responsibilities. It does not describe specific concrete implementation. It tells about Abstract description of design problems and how the pattern solves it. It is a general design that anyone can apply which resolves the goal and set of constraints.
Forces
A description of the relevant forces and constraints and tells how they interact and conflict with one another and the goals we wish to achieve.
Resulting Context
The state of the system after the pattern has been applied. It tells about the consequences (both good and bad) of applying the pattern and also other problems and 
Examples
One or more sample applications of the pattern which tells a special initial context, how the pattern is applied to and transforms, that context, and the resulting context.
Rationale
A justifying explanation of steps or rules in the pattern and also of the pattern as a whole in terms of how and why it resolves its forces in a particular way to be in alignment with desired goals, principles. Rationale provides insight into its internal workings.
Related Patterns
It is the static and dynamic relationships between this pattern and others within this same pattern language or system. Related patterns often share some common forces.
Known Uses
Describes known occurrences of the pattern and its application within the existing system.
Types of Pattern
 Architectural patterns  Design Patterns  Idioms
Architectural Pattern
It is said to be as the high level of patterns. Architectural pattern tells about the fundamental structural organization of the system. It provides the set of pre defined subsystems and specify their responsibilities and also includes rules and guidelines. In general Architecture pattern tells how to build the system.
Design Patterns
It is said to be as the medium level of patterns. Design Pattern is a general repeatable solution to a commonly occurring problem in software design. It refines the subsystem or the components. It gives the template of how to solve the problem. The design we obtain from the design pattern is directly transformed to the code [6] .
Idioms
It is the low level of patterns. It describes how to implement the particular aspect of components. It addresses both the design and the implementation. It eases communication among the developers and speed up software development and maintenance. A collection of such related idioms defines the programming style.
Motivation of Design Patterns
Design pattern is applied to many domains like ecommerce applications, online share trading and internet shops. The contribution of design pattern towards the financial domain is limited. The usage of banking is 46%, mobile banking is 30% whereas the internet banking is 77%. This inference reveals that the usage of internet banking is high [7] , but design pattern to internet banking is less.
These made to concentrate on the internet banking. The importance to design pattern brings out the good architecture. The customer satisfaction and retention are turning to be the crucial factors for success in internet banking [8] .
The design pattern for internet banking is not available so far for the developer. So the design pattern has to be implemented to improve the nonfunctional quality attributes of the architecture. In order to achieve this, requirements or issues of mining the design pattern have to be identified and this motivates to formulate the research problem. Patterns are extremely valuable tools for capturing and communicating acquired knowledge and experience to improve software quality and productivity by addressing fundamental issues in the development of software.
The following are the various factor that motivates for design patterns.
 Designing reusable code is difficult. Patterns provide reusable frameworks and successful reusable design exists.
 It tells about the detailed design of the framework.
III. Business Process Modeling (BPM)
BPM is the process of representing processes of an enterprise, so that the current process may be analyzed and improved. BPM is typically performed by business analysts and managers who are seeking to improve process efficiency and quality. In this process we are going to improve the internet banking application so that we can able to get a reusable application from which lot of users feel ease to use the internet banking application [9] .
Pattern Identification
Architecture and design patterns, as demonstrated solutions to recurring problems, have proved practically important and useful in the process of software development. They have been extensively applied in industry. Discovering the instances of architecture and design patterns from the source code of software systems can assist the understanding of the systems and the process of re-engineering. More importantly it also helps to trace back to the original architecture and design decisions, which are typically missing for legacy systems [10] .
Software architecture is the key artifact in software design, describing the main elements of a software system and their interrelationships. We present a method for automatically analyzing the quality of architecture by searching for architectural and design patterns from it.
In addition to approximating the quality of the design, the extracted patterns can also be used for predicting the quality of the actual system.
In this paper we are going to identify patterns in the internet banking application where the quality of the architecture is improved [11] . We are going to analyze the overall process in the internet banking and apply any pattern identification approach and we identify various patterns so that we can able to achieve reusability in our system.
Pattern Identification Approach
In order to identify patterns some of the methods are available. Pattern identification is done by using the methods like similarity scoring, using multilayered approach (DeMIMA), through random walks [12] .
The researchers confirmed that the interaction design patterns can be identified using qualitative research approach [13] The Tesch [18] and Patton [19] literature approach distinguishes between the inductive and deductive process of analysis. The inductive analysis performs in the data while the deductive analysis works in a theoretically informed analysis framework i.e., to support the articulation of patterns.
The following reveals the researchers description of qualitative research:
1) The researcher acts as the human instrument for data collection.
2) Qualitative researchers predominantly use inductive data analysis.
3) The researcher Eisner [20] brings out qualitative research reports are descriptive and it results as the presence of voice in the text.
4) The trustworthiness is evaluated and judged using qualitative research.
Among all these approaches the efficient method is the qualitative research method to identify patterns [21] 
IV. Crosscutting Concern
Understanding of concerns plays an important role in successful software development. Modularization of concerns is important for software development. Object oriented programming paradigm provides an ease of modularization of basic concerns. There are some concerns whose implementation cannot be modularized using object oriented paradigm like profiling, logging etc. The implementation of such concerns remains scattered throughout the source code. Such concerns are called crosscutting concerns [10] . Identification of crosscutting concerns plays an important role in aspect mining, defect detection and software maintenance.
Cross-cutting concerns are aspects of a program which affect other concerns and results in either scattering or tangling [22] .
Every concern might not get modularized into a separate module. Such concerns whose implementation is scattered over more than one module are called crosscutting concerns. Such concerns lead to tangling of code.
Poor modularization of crosscutting concerns results in source code which has more defects and is difficult to maintain. For development of good quality software, it is essential to identify crosscutting concerns Identification of crosscutting concerns at different stages of software development is essential for 3 reasons. 1) Refactoring legacy system to aspect oriented system.
2) For modularized implementation of the concern.
3) For appropriate distribution of testing effort error prone crosscutting code need to be identified.
In the internet banking application analysis on various processes [23] should be done on the internet banking in order to find the crosscutting approaches. Considering all these features the pattern should be identified.
To identify the crosscutting concern the Theme/doc technique is selected, from the available various techniques. This technique is well suited at requirement and design level to identify the cross cutting concerns [24] . Mahemoff and Johnston (2001) [25] argue after reviewing the scope of a set of pattern languages that the limiting the scope of design patterns to one domain application results well.
The crosscutting concerns of the internet banking system are identified with the theme/doc technique, which has been elaborated in the literature review. The design patterns are mined for internet banking application from identified crosscutting concerns by using the qualitative research approach.
V. Pattern Mining
Pattern mining is that mining of various patterns in the internet banking system by using BPM. It is used to represent the process involved in the internet banking and is used to analyze the process and then we apply crosscutting approach in this model. The Crosscutting Concerns are the aspect of program which affects the other concerns of the program. These concerns cannot be decomposed from the rest of the system in both the design and the implementation and can result in either scattering, tangling. This crosscutting concern is used to improve the modularity of the system. In order to mine the pattern, it is so essential to identify the cross-cutting concern in Business Process Management (BPM) document. Here the identification of patterns is discussed in this section. Based on the identified patterns, the pattern architecture has been proposed for internet banking.
The definition for pattern from the various studies states that it is a relation between a certain context, a problem and a solution. The literature review concludes that the pattern provides a proven solution to a problem at a particular context. The identification of pattern for internet banking application deals with knowing the flow of BPM. The cross-cutting concern has to be identified in the flow of BPM. With the help of crosscutting concern, the pattern has to be mined to the problem to provide a solution. The literature survey has enabled to mine the design pattern to the specific problem. The literature review concludes that the patterns are of the following two types, namely architecture pattern and design pattern. The architecture pattern deals with the overall design of the system and the design pattern deals with the component and subcomponent of the system. The internet banking system provides lot of services available to its end users. All these services resemble the same. Hence we need to use the crosscutting concern approach in order to find different patterns available in the internet banking system.
There are various services involved in the internet banking like account, Third party transfer credit card, debit card, mutual fund, loan, insurance etc [26] . Based on the analysis a model is drawn for business process modeling in the internet banking. The payment pattern code is scattered in credit card, debit card, ATM because these acts as a proxy for ha amount. We can do the payments by using all these methods we can use the same code with the slight modification. This Substitute pattern is similar to that of the proxy pattern.
 Communication pattern mined from the mediator pattern
Here the communication is centralized by using a mediator. In the internet banking application mediator is needed for loan, insurance, payment processes. The coding is similar for all these cases with slight modification. This communication pattern is same as that of the Mediator pattern.
These are the two patterns mined from that of the internet banking system. These two patterns are identified and it can be reused whenever needed. These two patterns can be reused in all the applications. The above mined pattern mainly achieves the reusability and also the quality attributes like extensibility, maintainability, modifiability etc. These two patterns are catalogued by using the Eric Gamma method [2] and they are presented as follows
SUBSTITUTE (PROXY) PATTERN:
Context:
Whenever there is a need for the substitute to access the real object we go for the substitute pattern. We use this if we need to access the object by using the substitute instead of calling it directly.
Problem
The user whenever performs certain essential things there should also be a substitute which is equally valid or should have a equal value.
Solution:
The substitute pattern is mainly based on that of the proxy pattern. The proxy is that it acts as a surrogate or a placeholder in order to access the other object. We use substitutes for Voter id as driving licensee, Ration card as smart card.
In case of the internet banking system in order to access the amount the credit card or debit card has been used as a substitute. The account is retrieved by using the proxies. 
COMMUNICATION (MEDIATOR) PATTERN:
Context:
Whenever we need the communication which clients and the system communicates through the server (admin) we use the mediator pattern. Through mediator we can do the communication.
Problem:
The discussion room is essential for all type of applications for that there is a need of mediator pattern, which results in direct and immediate communication.
Solution:
Here the mediator pattern is used in order to implement the communication pattern where all the clients communicate with the Server (admin) if they are registered with the server. In the internet banking system we use the mediator pattern for implementing the chat applications where all the clients with the admin in order to clarify any doubts. 
VI. Conclusion and Future Enhancement
Various patterns like Proxy Pattern, and Mediator pattern, have been identified. By implementing and using all these patterns we can able to achieve reusability in the internet banking application. It is more effective from the side of customers as well as web designer. By implementing this modularity is improved. Thus the patterns are identified and achieve reusability in the internet banking application. After implementing the above mentioned patterns in the internet banking architecture we need to evaluate the system. The SAAM evaluation is proposed so that we can compare the results of the pattern architecture and the legacy or traditional system. The future Enhancement is to evaluate the different architecture of the internet banking system by considering various quality attributes. By using the SAAM method the existing system needs to be evaluated and also the pattern based system is evaluated. By assuming weights of various scenarios which interact between classes and methods, in both the cases the results are compared and it provides the need to provide an efficient architecture of the System. The different architecture needs to be evaluated and the best one is chosen based on the evaluation results.
